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x-archive-meta-abstract: The power loss of pneumatic tires was measured under steady-state conditions by means of two dynamometers, one of which measured the total power input and the other power output. A steel wheel was used to measure the power loss in the equipment and in windage. The power required to flex the tire (input power minus output power minus equipment and windage losses), was not affected by the tractive effort (output power). The coefficient of rolling resistance, a dimensionless quantity, was calculated by means of the equation: R= (P/SL), where P is power loss of tire, S is speed, and L is load. This coefficient increased at an increasing rate with the slip angle (angle between plane of tire and direction of travel) and was approximately doubled at an angle of 2 degrees. The change in R with speed varied and appeared to depend on construction of the tire. Both nylon and steel wire truck tires exhibited a decrease in R with speed, rayon truck tires showed either no change or a linear increase in R with speed, and for passenger car tires R increased at an increasing rate with speed, particularly for a rayon tire. R increased with load for all but the steel wire tire. The change in R with inflation pressure was studied only for rayon truck tires. R increased linearly with the reciprocal of the pressure but the rate was dependent on the speed and load conditions. The type of rubber had a pronounced effect on R and combinations of natural and styrenebutadiene rubber caused R to be larger than expected from the values of R for tires made from a single rubber. Varying the type of carbon black in the treads of truck tires had no effect on R, but SAF black in passenger car tires caused R to be larger than that when HAF black was used. Because of constructional differences, no conclusions on effect of cord could be drawn. However, R for a steel wire truck tire was the lowest observed, and the values for rayon tires were lower than those for nylon tires except at high speeds. The temperature rise of the air in the inner tube was found to be related to the power loss by the relation: ?T/P=G+(SL)0.8 where G and H are parameters dependent on the thermal resistance of tire rubber compounds and of the interface between tire and air or roadway, respectively. The ratio ?T/P remained essentially unchanged by changes in inflation pressure and did not appear to be affected by the type of cord.
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